Recently, various types of vernier motor have been developed. The variable-reluctance vernier motor (VRVM) is a three-phase reluctance motor whose stator has slots and distributed three-phase windings. The rotor is a slotted iron core without windings. The relationship between S , R, and P is S = R ± P, where S and R are the numbers of stator and rotor slots and P is the number of poles. The rotor of the VRVM moves at a sub-multiple of the angular velocity of the stator mmf. The multiplying factor is P/R. The authors previously reported that a VRVM can be analyzed as a three-phase reluctance motor, and obtained the voltage equations on the γ − δ axis and an expression for the torque. However, the loss separation of a VRVM is not yet clear. In this paper, the iron loss of VRVM is analyzed by the finite element method and compared with experimental values.
S = R ± P.(1)P/R f VRVM n 0 (rpm) (2) n 0 = 120 f P P R = 120 f R .(2)
2.2
W m = τ 0 ω 0 .
τ 0 ω 0 Table2
3.3
W c (8) Fig. 9 B-H curve (50H290).
3.4
W i (9) W in W i = W in − (W m + W c ).(9ν σ J 0 ψ A (10) rot (ν rot A) = J 0 − σ ( ∂ A ∂ t − grad ψ).(10)W i = A h f B 1.6 m + A e f 2 B 2 m .(11)
Fig. 10
Derivation method of A h and A e . 2)HB VR HB
Fig. 11 Lines of magnetic flux.
A h A e f B m A h A e (11) f (12) W i / f = A h B 1.6 m + A e f B
